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Manipulation of the conformation and enzymatic properties of T1 Lipase by site-directed mutagenesis of 
the protein core 
Abstract : 
In silico and experimental investigations were conducted to explore the effects of substituting 
hydrophobic residues, Val, Met, Leu, Ile, Trp, and Phe into Gln 114 of T1 lipase. The in silico 
investigations accurately predicted the enzymatic characteristics of the mutants in the experimental 
studies and provided rationalization for some of the experimental observations. Substitution with Leu 
successfully improved the conformational stability and enzymatic characteristics of T1 lipase. However, 
replacement of Gln114 with Trp negatively affected T1 lipase and resulted in the largest disruption of 
protein stability, diminished lipase activity and inferior enzymatic characteristics. These results suggested 
that the substitution of a larger residue in a densely packed area of the protein core can have considerable 
effects on the structure and function of an enzyme. This is especially true when the residue is next to the 
catalytic serine as demonstrated with the Phe and Trp mutation. 
